Supplementary Figures
Material characterization results of the as-grown MoS2(1-x)Se2x alloys on SiO2/Si substrates. (a) SEM image shows the smooth few-layer MoS2(1-x)Se2x nanosheets with uniform thickness, synthesized by using the aqueous solution dissolved with 0.12 g KOH and 0.05 g ammonium molybdate. The scale bar is 30 µm. (b) Both the selected-area electron diffraction (SAED) and high-resolution transmission electron microscopy (HR-TEM) results indicate that the as-grown smooth few-layer MoS2(1-x)Se2x nanosheets are highly crystalline. (c) Comparison of the Raman spectra among the pure MoSe2, pure MoS2 and smooth few-layer MoS2(1-x)Se2x alloy nanosheets, confirming the successful incorporation of Se. (d, e) XPS scans show the Mo, S and Se binding energies of the selected smooth few-layer MoS2(1-x)Se2x nanosheets, and the x value was estimated to be ̴ 0.1. 1 (f) An SEM image shows the nanosheet/pyramid (N/P) alloys with varied thickness in dominant, grown by using the aqueous solution dissolved with 0.06 g KOH and 0.05 g ammonium molybdate. The ridge lines are indicated by the red arrows. The scale bar 30 µm A 1 g (Mo-S) modes, respectively. The peak intensity of the three phonon modes continuously strengthens as the layer number increases from the edge to the center. The intensity in the thick center is decreased due to the optical interference as explained in the main text. The electron mobility  of 0.65 cm 2 V -1 s -1 was deduced by Eq. S1 [S2] : 
Here,  and L denote the electron mobility and the channel length, respectively. Thus, the transient time was calculated to be ~ 10 -7 s. 
